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The plan for Census 2000will:

e reduce processing costs by automating
and contracting out where possble;

e improve accuracy of data by using
administrative recrds;

e increase response time by using newer
technologies sich asthe Internet;

e permit greater access to information by
using the American FactFinder System;

e reduce risks through single point of
failure by defining systems as client-
server;

e improve response to public questions by
implementing Decenial M anagement
Controls;

e improve our ability to deted errors and
variationsin the ceasus process by closely
monitoring the systems;

e increase rdiability by using standard
products;

e improve seaurity by implementing the
Decennial Applicant Name Check; and

e provide more flexibility by using stand-
ards, allowing systems to be used and re-
used asrequired.

The Decennia program areais divided into
six major operational functions:

Data Collecion

Data Colledion suppats al field data
colledion adivities for Census 2000. Our
overal obedive during Census 2000 is
obtaining a cmpleted questionreire from
every howsing unit. After we mllect the
forms, we will send them to the Data
Capture Centers for processng.

Data Capture

The Census 2000 dita capture methoddogy
will use imaging techndogy designed to
acommodate responcent-friendy forms.
When we finish capturing the images and
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converting them into an ASCII data format
we will eledronicaly transmit the data to
the processng site.

Data Processng

The Census 2000 dta processng system
will be a omplex network of operational
controls and processng routines suppating
Decennial management control and chta
requirements. After processng the Census
2000 dita, we will eectronicdly transmit
them to the Data Access and Disemination
System, where we will distribute them
through the American FadFinder.

Accuracy and Coverage Evaluation

The objedive of the Accuracy and Coverage
Evaluation Survey is to produce amore ac-
curate oourt by identifying people missed as
well as people who were ourted in the
wrong place or counted more than orce
during the initial enumeration.

Telephone Questionnaire Assstance

The Telephane Questionreire Assstance
system will assst respondents in completing
their Census 2000 questionraires, accept
responcent data from call ers, or accept cdler
addressinformation so we can send them a
Census 2000form.

Administrative Systems

We have ingtituted severa management
systems to provide a more dfective and
efficient environment for implementing
Census 2000.
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The Decennial program area provides a variety of services, al of which are directed toward
colleding, preparing, and releasing Decennial Census information. The foll owing table li sts the
major IT systems used to suppat Decennia program areaservices.

IT-Supported Decennial Program Area Services

1998U.S. Census Bureau DressRehear sal

Accuracy and Coverage Evaluation

Administrative Reoords

American FactFinder

Apportionment

Automated General and Industry & Occupation
Coding and Resolution System

Automated Geographic Coding And Resolution
System

Beta Site

Census AddressListing Data Capture Operations

Census AddressListing Field Support

Census M odeling and Budget Support

Census Archive System

Count Complaints and Resolution Control System

Data Capture System 2000

Decennial Applicant Name Check

Decenial Field | nterface

Decenial Field Telecoommunications

Decennial L ocal Area Network Support

Decennial M anagement Control

Decenial Responsesviathe Internet

Decennial Statistical Studies Division Analysisand
Accauracy and Coverage Evaluation Support System

Evaluation/Experimental/Research Support System

Form Design, Printing, Inventory, and Distribution
Contral (Including The Census For m)

Governmental Unit Contact Support System

Management | nfor mation System

Mapping

Pre-Appointment M anagement System/Automated
Decennial Administrative M anagement System

Procedure Development and Documentation System

Puerto Rico, Virgin Islands, and Pacific Areas
Census Support and Processng Systems

Redistricting

Spedal Placeand Group Quarters Data System

Telephone Questionnaire Assistanceand 800 Service

Topologically I ntegrated Geographic Encoding and Referencing System™/Master Address File

Customers

The Decennia program areaprovides its products and services to customers inside and outside
the U.S. Census Bureau, as siown in the foll owing table:

Decennial Program Area Customers

Internal

External

U.S. Census Bureau Headquarters

the President of the United States

Data Capture Centers

State and local governments

Regional Census Offices

Tribal governments

Census Field Offices

United States Postal Service

L ocal Colleaion Offices

Commercial firms

Area Office (Puerto Rico only)

Universities

Data Accessand Disemination System (DADS)

Private dtizens

Other U.S. Census Bureau director ates
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Telephone Questionnaire Assstance

Telephore Questionreire Asdstance pro-
vides nationwide toll-free service to answer
responcent questions or even, if the caller
desires, to interview the caler over the
phore, relieving them from filling out a
form.

Beta Site

The Beta Site smulates the Census 2000
processng environment contained in the
Regional Census Centers and Local Census
Offices and povides a national suppat
office for al Census 2000 automation
adivities. The Beta Site is an independent
environment alowing us to test and asaure
the quality, completeness and security of
software, hardware, and retwork systems
before we release them for Census 2000
production operations. The Beta Site is also
the centra point for resolving problems
related to national Decennial Census
systems and qoerations.

Data Accessand Dissmination System
(DADS)

DADS will eledronicdly releasse and pub
lish Census 2000 dita via the Internet.
DADS will be interadive, alowing users
inside and ouside the U.S. Census Bureau
to access and extrad data and information,
in pre-tabulated form or as customized
tabulations dore on cemand.
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Acauracy and Coverage Evaluation

Given Census 2000s <ope (over 118
million howsehalds), it is inevitable that a
small percentage will be missed duing the
initial court. Accuracy and Coverage Eval-
uation identifies how many households were
missed and where they are to help us corred
the difference between ou initia court and
the adual popuationtotal.

Pre-Appointment M anagement
System/Automated Decennial
Administrative Management System
(PAMS/ADAMYS)

PAMS/ADAMS is the Census 2000 reauuit-
ing, personnel, and payroll system. It is an
administrative management system that pro-
ceses and traks applicaions, reoords
seledions, reports on reauiting efforts, pro-
cesss personrel and payroll, and archives
historicd data.

Printing

Questionraire printing covers al advance
letters, questionraires, and reminder post-
cads, including labeling and shipping to the
United States Postal Service or temporary
U.S. Census Bureau field dfices. In areas
with mostly city-style aldresses, the Postal
Service will deliver the questionraires; in
ares with aher types of addresses or
delivery service, temporary census field staff
will deliver the questionraires. We will also
print other types of forms, such as Privacy
Act Notices, Pre-Notice Letters, and Re-
minder Cards.

The figure on the foll owing page depicts the
Census 2000architedure.
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Supporting a “Digital” Department of Commerce

The following are just a few examples of
how the Decennial program area will use
“digital” techndogy during Census 200Q

Computer-Asgsted Interviewing processes:
these include Computer-Asssted Personal
Interviewing (CAPl), Computer-Asssted
Telephore Interviewing (CATI), and
Acauracy and Coverage Evauation. We ae
enhancing CAPI and CATI data colledion
tods, alowing the pubic to reply more
eally to Census 2000. Accuracy and
Coverage Evaluation is a cewsus quality
ched: after completing the Census 2000
Non-Resporse Follow-Up operations, we
will condwct a nationwide sample of repre-
sentative housing units. We designed the
Accauracy and Coverage Evauation to
identify people and howsing units missd
during the initial enumeration. Accuracy and
Coverage Evauation will also identify
people curnted in the wrong place or those
courted more than once

Data Capture System (DCS) 200Q data
cgpture is taking (by automatic or manual
means) respordent information  from
completed census forms. We nwert
responcent answers and caher control
information on the cewsus form to an
eledronic format suitable for computer
processng. Data cature for Census 2000
will use the latest and best techndogy as
well as alowing for more respordent-
friendy questionraires.

Decennial  Applicaion Name Check
(DANC): this system is designed to ensure
that al temporary U.S. Census Bureau
employee gplicants are properly screened.
DANC sends names to the FBI to ensure
that those people @nduwcting Census 2000
and handling sensitive cansus datamed U.S.
Census Bureau seaurity requirements.

DANC will help field staffs identify eligible
applicants and hre them as quickly as
posshle.

Internet Questionreire Asdstance System:
this Internet-based system helps the pubic
complete their Census 2000forms. Spedal
Internet sites will help people locate and
obtain information abou how to answer
their questionraires.

Internet Questionreire Colledion System:
this system helps colled Census 2000
guestionreire information via the Internet.
The system will colled English-only short
form information from househadlds receaving
a paper form. We will implement speaal
redundancy, seaurity, and performance re-
quirements to ensure service aailability.
We will use spedal encryption and seaurity
methods to proted confidential information
a al times. We will adso implement a
separate, bult-in help system for both
genera and spedfic asgstance.

Operations Control System (OCS) 200Q we
are developing this system expresdy to
control field colledion. OCS 2000will cap-
ture and provide up-to-date data needed to
effectively manage the Regiona Census
Centers, Census Field Offices, and Local
Census Offices.

Pre-Appdantment Management  System/
Automated  Decennia Administrative
Management System (PAMS/ADAMYS):
PAMS/ADAMS is the Census 2000 reauuit-
ing, personnel, and payroll system. It is an
administrative management system that pro-
ceses and traks applicaions, reoords
seledions, reports on reauiting efforts, pro-
cesss personrel and payroll, and archives
historicd data.

Decennial
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e Update/Leave: While anvassng an area
to update the address file, field enum-
erators deliver addressed census question-
naires to each housing unit. We use this
method in areas where there is no United
States Postal Servicedéivery; and

e List/Enumerate: In very remote or
sparsely-populated areas, enumerators
visit each housing unit to either pick up or
complete unaddressed short-form ques-
tionnaires that the Postal Service
delivered previoudly.

In addition, the U.S. Census Bureau is
implementing a comprehensive set of pro-
cedures to court people who do no live in
traditional howsing units. These include
people who live in nusing hames, college
dormitories, and pisons; homeless people;
and people who live & migrant and seasonal
farm worker camps.

For any census tract where the initia
resporse rate is less than 100 mrcent,
enumerators will  perform Non-respornse
Follow-Up (that is, contact the respondent
and complete acensus questionraire).

Deceanial Field Interface

The Decennia Field Interface is the frame-
work for al field colledion control systems
used at the Regional Census Centers, Census
Field Offices, and for Early and Local Cen-
sus Offices Field Operations. Our overal
goal for this interface is to quickly provide
the necessary data for effectively managing
thefield operations.

The Decennial Field Interface cnsists of
eight principal comporents:
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e Operations Control System 2000

e OfficeSupport Systems;

e Pre-Appointment Management System/
Automated Decennial Administrative
Management System, covered in detail
under Administrative Systems;

e Geography Systems, covered in detail
under the Geography sedion of this
Operational IT Plan;

e Management Information System, cov-
ered in detail under Administrative Sys-
tems;

e Acauracy and Coverage Evaluation
Control, covered under Accuracy and
Coverage Evaluation;

e Administrative Control Systems; and

o  Staff Authorization.

All  of the Decenniad Field Interface
comporents or subsystems are government-
developed using the following commercia
off- the-shelf software:

Decenial Field Commercial off-

Interface the-shelf
Subsystem Software
Operations Control UNI X, Oracle,
System 2000 Powerbuilder, C

Windows 95, cc:Mail,

OUlEE B SEIEmS Wor dPerfed, Excd

Pre-Appointment UNIX, Oracle,
Management People Soft, COBOL,
System/Automated DATACAP
Decennial Taskmaster (includes
Administrative imaging, OMR and
Management System OCR)
Geography Systems GUSX, MIMprint
M anagement
Infor mation Systems S
Accuracy and CASE M anagement,
Coverage Evaluation UNI X, Oracle,
Control Powerbuilder, C

Administrative Control

Systems Oracle, dBASE

Quattro Pro

Staff Authorization Spreadshed

Decennial
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providing reports and data outputs, and
maintaining  historicd data PAMY
ADAMS will suppat the personrel and
payroll processng and information reeds of
management and qoerational personrel at all
offices, including Headquarters, the Re-
gional Offices, the Regional Census Centers,
the Census Field Offices, and the Locd Cen-
sus Offices. PAMS/ADAMS will deaease
the time lag between the end d the payroll
period and dsbursing the paycheds.

PAMS/ADAMS suppats two maor
functions:

Hiring of employees. Early Field Opera-
tions in eah Regiona Census Center
require 2000 field employees for the urban
operations and ketween 2000to 2500field
employees in the rural Census Field Office
Operations. To maintain this level of em-
ployment, we will have to have 30,000to
40,000job applicantsin the PAMS/ADAMS
system in each Regional Census Center.
Our goadl is to have athree-day turnaround
from the testing of an applicant to the job
offer.

Recept/capture processng o personnel
and payroll documents. We will process
personnel/payroll documents in the Regional
Census Centers. We will primarily use an
image cature/Opticd Charader Remg-
nition subsystem to scan and capture the
data from the payroll and personrel docu-
ments. The Census Field Offices will ship
applicaions and payroll forms to the
Regional Census Centers via overnight mail
delivery.

Ped staffing will require two shifts of 20
administrative amployees to centraly pro-
cessthe payroll for the Census Field Offices.
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We have sized PAMS/ADAMS to acom-
modate, a pe&k employment levels,
approximately 325 thousand employees in
12 regions, working from as many as 520
Loca Census Offices. Overdl, we estimate
that the U.S. Census Bureau will employ up
to 500thousand empl oyees between January
1997 and October 2001. Furthermore, we
estimate that there may be as many as eight
applicaions accepted for every person hred
(i,e, 4 milion applicdions). PAMS
ADAMS can accommodate this workload,
aswell as the more than 30milliontime and
expense forms that will be submitted.

The Decennid Applicant Name Chedk
(DANC) system is related to, bu not a
comporent of, PAMS/ADAMS. DANC is
designed to ensure that al temporary U.S.
Census Bureau employee aplicants are
properly screened. The FBI name dedk
ensures that those people onducting Census
2000 and hending sensitive ceisus data
med U.S. Census Bureau security
requirements.

DANC will help field staffs to identify
eligible gplicants and hre them as quickly
as possble. Applicants may dispute un-
favorable name chedk results by either pro-
viding fingerprints or a deposition. DANC
is designed to hande dl applicants for
Census 2000 paitions, up to 100 thousand
applicaions per day during the pe& hiring
period.

We ae developing DANC in-house and will
operate it using equipment that suppats
other Census 2000systems.

Our planned approach for the DANC
workflow is depicted in Figure 2, on the
foll owing page:
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The nfiguration depicted in Figure 3, Network (seebelow) using PC-based desk-
below, will fully suppat both Early Census top computers. Each Regional Census Cen-
and Census Field Operations through 2001. ter will also contain digitizing workstations,
Within eat Regional Census Center, three imaging workstations, electrostatic plotters
high-end UNIX servers will store and pro- and retworked printers. We will conrect the
cessdatafor most of the Decennia Field In- Regional Census Centers to the U.S. Census
terface subsystems. Users will accessthese Bureau's enterprise network through T1 or
servers over an 802.310Basel Local Area T3 Frame Relay links.

(W | — ====
1 1
Payroll Image - ﬁ -
Server 85x14

11x17Printer

Geography Workstation

PAMS/ADAMS
Decennial Field
Interface UNI X
servers
| Figure 3: Regional Census Centers Configuration I
Decenial
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Outreach Support System

In the 1999 Operationa IT Plan, we discussed the Outread Suppat System; in the last year, we
have replacel this with the Targeted Data Base.

2.1.2 Data Collection Progress Against Planned Milestones

Data Collection Milestones, FY 98

Estimated Actual
Description Start | Finish | Start | Finish Progressto Date
Date Date Date Date
Conduct Non-response Follow-up and quality 0593 | 0698 06/98 | Completed.
asaranceDress Rehear sal
Conduct Non-response Follow-up and quality e r— - Sggﬂﬁfgd(ﬁ)gﬁ t‘;(r’rlllg‘i"r’]

asaurance Dress Rehear sal (South Carolina)

the Field).

Data Collection Milestones, FY 99

Estimated Actual
Description Start | Finish | Start | Finish | Progressto Date
Date Date Date Date
Conduct AddressListing (Census 2000 08/98 02/99 07/98 02/99 | Completed.
Conduct Canvassng (Census 2000 01/99 05/99 0599 | Completed.
Update Master AddressFile with new Delivery 05/99 06/99 0699 | Completed
SequenceFil e (pre-Census) P '
Decennial Field Interface requirements for
Census Operations (Census 2000 EEE HEEe Bkl | G el
Update Decennial Field Interface requirements 12/98 06/99 09/98 0699 | Completed
for Census Operations P ]
Operation Control System 2000Requir ements
Census Operations (Census 2000 EEE HEEe Bkl | G el
Install hardware, software, telecommunicationsin
Regional Census Centers 03/99 09/99 In progress
Decennial
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2.1.3 Data Collection Performance Measures

The Decennia program area has developed performance measures for adivities that complete
Census 2000. We ae antinuing our analysis to determine the targets for performance  status
will nat be available urtil after the ceasus is completed. The following table lists the measures
we have set based onvarious Census 2000adivity requirements.

Performance Goals

Performance Measures

Target Performance

Percent of server capacity used

To be determined foll owing
Evaluation & Verification
(EV& V) Report

Data Collection (Local Census
Office ontract)

Data line transmisgon response

To be deter mined foll owing
EV&V Report

Printer performance

To be determined foll owing
EV&V Report

2.1.4 Data Collection Risks

Adequate funding to suppat Census 2000is
amagor risk. Major cutbacks have dready
kept us from completing some projeds as
originally planned.

Hiring Census 2000 suppat personrel is
ancther areaof high risk. The computer in-
dustry is currently experiencing an unprece-
dented shortage of tedhnical people. This
has driven the st of technical staff beyond
the reach of the government pay scde.

Rising equipment costs is ancther area of
risk. From the planning stage to the adual
implementation, equipment costs can es
cdate.

Poor paper and printing quality as well as
bad forms design are dso major risks. Any
or all of these fadors could hinder or even
cripple the data wlledion pocess as the
equipment simply would na function pop-
erly. In addition, dwe to the enormous sze

of the Census 2000 dita mllection opera-
tion, any problem encourntered would be
magnified propartionately.

To reduce risks, we will use the Beta Site to
test and asaure the quality, completeness
and seaurity of al data ollection systems
prior to production a operational site de-
ployment. We will perform initial site ac-
ceptance tests at the Beta Site for al data
colledion systems before we ship them to
the field offices. To further reduce risk, the
Automation Infrastructure for Temporary
Offices will use @mmercia off-the-shelf
software and servicesrealily avail able in the
private sedor. In addition, the 1998 Dress
Reheasa tested the maor components of
the data lledion systems we will
implement at Headquarters and the National
Procesdng Center. Lastly, the U.S. Census
Bureau has developed risk mitigation and
contingency plans for data llection.
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DCS 2000 oprates by image scanning a
form and then passng that image through
Opticd Mark Reaognition (OMR) and Op-
ticd Charader Reaognition (OCR) engines.
These engines will convert the images to a
computer-readable data format. If the form
canna be succesgully image scanned or
eledronically read (due to poa paper qual-
ity, for example), a human operator will
manually key in the information. All DCS
2000 ouput will be dedronic and will
provide deck-in and intermediate status
data in addition to the ASCIl census data
cgptured from the forms. With adjustments
for a traditional census, we aticipate
cgpturing data from 143 million forms over
115 dhys.
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Recaving and image scanning forms is our
first data capture priority because we need to
provide Healquarters with daily check-in
data & part of ensuring Census 2000 is
acarate and onschedule. Our second pri-
ority is extrading data from the forms and
converting it to ASCII; we do this with
clusters, autonamous image processng units
based aroundthe cgadty of three scanners,
and can do this in a more steady-state
environment so long as we meet our first
priority deadlines. We will provide each
Data Capture Center with as many clusters
as necessary to process the asgned
workload. Figure 5, on the next page,
depicts the DCS 2000 system configuration.
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The table below lists the mgjor DCS 2000
system comporents that will run on
Windowns NT, using commercial off-the-
shelf software. This table dso displays the
estimated number of required comporents.

20000perational Information Tednology Plan

Currently, these numbers are estimates; we
won't have afina total until we determine
the traditiona census workload and
schedule.

DCS 2000 Components

National
DCS 2000Component Total Commercial off-the-shelf Software
(range)
Sorters 28-30 None
Scanners 150-162 KOFAX, Kodak Image Link
Key stations 1000-1500 For mware

Other workstations (e.g., system
administration and check-out)

200-300 Staffware Workflow Management, TIVOLI

FAQSS (for Optical Mark Reagnition),

Rewgnition servers 450500 CGK RemStar (for Optical Character
Remgnition)
Other servers 300400 Staffware Workflow Management, Oracle,
TIVOLI
Backup storage automated tape libraries 7 L egato

The following site-level functions relate to
chedk-in processng, interfaces, and systems
administration for a Data Capture Center:

*  Check-In, which sortsincoming mail from
the United States Postal Service

e Systems Administration, which handles
site wor kflow and systems administration;

e External Interface which links DCS 200(
with other U.S. Census Bureau systems;
and

* Check-Out, which verifies that Head-
quarters has received data for already-
processed forms.

The foll owing data capture functions are
handed by clusters:

e Imagng, which scans documents and
checksfor image quality;

e  Optical recognition, which reads infor-
mation from images output and ASCI |
data;

 Key from Image, which repairs data
that recognition engines could not
interpret with a sufficient level of
confidence

e Audit Resolution, which checks for
missing persons and data on the
forms; and

e Cluster Workflow.

Decennial
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Data Capture Milestones, FY 00

Estimated Actual
Description Start | Finish | Start | Finish | Progressto Date
Date Date Date Date
Prepare/lssue spedfications for Check-in 01/99 11/99 2/99 In progress
files
Conduct mail-out form data capture
(Census 2000 03/00 | 0500
Conduct mail-out form Check-in (Census 0300 05/00
2000)
Conduct Be Counted Check-in (Census 04/00 05/00
2000)
Conduct Be Counted data capture (Census 04/00 05/00
2000)
Conduct replacement/late form data 04/00 05/00
capture
Conduct replacement/late — L ate Form
Check-in (census 2000 e e
Conduct Non-Response Foll ow-up ched-
in (Census 2000 0500 | 07/00
Conduct Non-Response Foll ow-up return
data capture (Census 2000 LEL Uy
Data Capture Milestones, FY 01
Estimated Actual
Description Start | Finish | Start | Finish Progressto Date
Date | Date | Date | Date
De-install production Systems 2000 09/00 12/00
Start closing Data Capture Centersin
Baltimore, Pomona, Phoenix —— ——
De-install Data Capture Center systems at
National Processng Center — ——

Data Capture Milestones, FY 02-03

Estimated Actual
Description Start | Finish | Start | Finish Progressto Date
Date Date Date Date
No milestonesto report
Decennial
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KODAK (the scaner suppier), the
Rochester Institute of Techndogy, (our
research and development partner) and
representatives from the U.S. Census Bureau
and the Government Printing Office to
discuss paper, printing, and aher imaging
Isques.

Developed appropriate quality control
measures. We worked closely with the
Rochester Institute of Techndogy and the
Government Printing Office to develop
quality control procedures for printers. We
put these procedures in place and applied
them to al pre-production print runs. This
lets us determine the quality of the paper and
printing very ealy in the printing process

Set up a program of paper sample testing.
We have aked the Rochester Institute of
Tedndogy to test print samplesfor:

e paper handling characteristics and the
ability to feed the paper to the scanning
system;

» proper color/ink drop out of the scanned
images,

e physical dimensions to ensure they are
within spedfications;

e color and ink values to ensure they are
within spedfications; and

e bar code quality to ensure they are
within spedfications.

By checking forms prior to production runs,
we ae mitigating the risk that printed forms
will not conform to spedfications.

Developed tests for out of spedficaion
forms. We ae working with the Rochester
Institute of Tedndogy to develop forms
that do not conform to spedfications  we
can test their effect on DCS 2000.

The fact that some Census 2000 re-
quirements are still not finalized is ancther
risk. Requirements that have not been
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finalized include, for example, complete
traditional census plans. We @rntinue to
make asumptions and will proceed with
development; however, if assumptions, pro-
jedions, and cedsions differ greatly, there
will be detrimental effeds on system
development, production, deployment, and
costs.

Having insufficient time to incorporate
lesons leaned from Dress Rehearsal is
ancther risk. We ae scheduling software
releases to be inserted into DCS 2000as we
open each Data Capture Center. Each soft-
ware release will include aldtional func-
tionality based onthe lessons learned during
the previous Data Capture Center's ste
Systems Acceptance Test and Operational
Test Dry Run. At present, we have defined
al new functionality and scheduled al the
software releases. However, if more re-
quirements are alded or current require-
ments are changed (see previous risk), there
isarisk that we will not have sufficient time
to incorporate dl changes based onlesons
from the Systems Acceptance Tests and
Operational Test Dry Runs in addition to the
new/changed requirements.

DCS 2000s proper sizing is another risk.
The only true test to seeif DCS 2000 can
hand e the milli ons of Census 2000formsis
Census 2000 itsdlf. We ae, therefore,
relying heavily on modeling and small-scde
load testing to mitigate the risk. We have
run two load tests (in addition to Dress
Reheasal) and adjusted system sizing based
on test results. We plan to perform com-
prehensive testing at system acceptance, re-
qguirements verification, and site acceptance
testing to vaidate our modeling and
previous load testing.

The last risk is that we might nat finish
developing, integrating, and testing the
software and system before Census 2000
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2.3.1 Data Processing

One of the primary objedives for Census
2000 is developing and implementing an
effective and efficient automated data pro-
cessng operation. We are undertaking a
number of coordinated adivities to med this
objedive. We have divided the major
Census 2000 dita processng adivities into
three nonoverlapping phases, described
below. We will condict these activities at
Healquarters and at the National Processng
Center in Jeffersonwill e, Indiana.

Pre-Census Activities

Pre-Census adivities convert the Master
Address File into a Census 2000 control
database that remains linked to bah
TIGER” and the Master Address File.
These activities include long or short form
sampling, targeting identifications (i.e.,
which howsehadds we will use for cgpturing
surnames or include in the Accuracy and
Coverage Evaluation survey), and preparing
the aldressfiles for printing questionraires.
We provide the geographic and address
related control information to guide
canvassng and addresscapture processng.

Census Activities

Census adivities occur hand-in-hand with
data mlledion and data apture. These ac-
tivities control and coordinate data cature
chedk-in aswell asthe Data Capture Centers
storing census questionraire data.  Storing
involves loading, formatting, and updating
the central databases with the Census 2000
resporses. We use these databases to com-
pile the Decennial Resporse File, a ol-
ledion d al Census 2000 submisgons,
whether by mall, U.S. Census Bureau
enumerator, telephore interview, etc.

Post-Census Activities

Post-Census adivities prepare origina
resporse data for relesse. These adivities
include seleding final household data from
multiple resporses, editing and imputation,
coding write-in resporse data, estimating,
recwding tabulation, and avoiding data
disclosure. In addition, we aeate detail ed
data files from the information cgptured
from longform questionraires. This in-
cludes editing resporses, applying statisticd
tedhniques to accourt for missng data, and
applying weights to these sample records.
We then send these detail ed data fil es to the
Data Access and Dissmination System for
distribution.

We established two centralized sites to
manage ad control all Census 2000 dita
processng. These centralized sites are lo-
caed at the National Processng Center and
a Healquarters, with ead site having its
own separate, distinct functions. The
National Processng Center will perform all
address list capture and clericd coding
adivities, Headquarters will initiate the re-
maining management and control adivities
from its Bowie Computer Center. The
foll owing table lists the processng sites and
their related functions.

Centralized Management and Control

Activities
National Processng Sl
Center at
Center
Headquarters

AddressList Capture
Operations (Pre-Census
Activity)

Decennial M anagement
Controls (Pre-Census and
Census Activities)

Computer-Assisted
Coding of Questionnaires
(Post-Census Activity)

Post-Response Processng
Systems (Post-Census
Activity)
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clericd review and final coding resolution.
We must finish this operation by the first
quarter of 2001. The wnfiguration will be
comprised o two clustered UNIX servers
eat with 20 pocesors and 40gigabytes of
memory and 51gigabytes of RAID (level 5)
disk. The memory is used to suppat avery
large memory (VLM) configuration to store
the Orade database.

Indwstry & Occupation (1&0O) Coding: this
involves coding the write-in resporses to
seleded guestions on the census long form.
This is a complex process that requires
coding of multiple resporse items that are

20000perational Information Tednology Plan

dependent on each ather. We will send the
ASCII data string to Headguarters for auto-
mated coding. The Induwstry & Occupation
Coding data that are not assgned codes at
Healquerters are sent to National Processng
Center. Those records will be matched
against National Processng Center's
dictionaries for clerical review and coding
resolution. Note that we do nd need those
data for the gpationment courts and can
complete them after December 2000. For
the Indwstry & Occupation Coding
Operation, we will re-use IT resources used
in ealier operations.

Headquarters Data Processng Applications

Healquerters, from our Bowie Computer
Center, will suppat Decennia Census data
processng through 2001, s@ing two VAX
Alphaserver 4100 with ore GB memory, as
well as 950 GB RAID storage. In addition,
we will use the foll owing software:

Borland Delphi;

G

C++;

Digital Open VM S operating system;
Fortran;

SAS languages; and

Turbo Pascal.

Our programming staff will also use @-
proximately 40 additional contrad pro-
grammers through 2000.

The data processng activities performed at
the Bowie Computer Center are & described
below.

Decannial Management Controls

The Decennia Management Controls
applicaion is a mplex network of
operational controls providing the necessary
interadions with the Master Address File,
the field data wllection sites, Data Capture
Centers, Telephane Questionraire Asss
tance centers, and multiple divisions. We
have divided the activities that Decennia
Management Controls oversees into two
areas. Pre-Census System Development
(i.e,, address list building operations) and
Census System Development (i.e., data
colledion operations).

Pre-Census System Devel opment Activities:

The Decennial Master Address File: this is
the foundcition d the Decewniad Master
AddressListing Control System. We use it
to control and tradk census operations.

The Decennid Field Interface: this is the
framework for data lledion control
adivities at the field dfices. The Decennid
Management Controls infrastructure pro-
vides files to the Decennia Field Interface

Decennial
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2.3.2 Data Processing Progress Against Planned Milestones

Data Processing Milestones, FY 98

Estimated Actual
Description Start | Finish | Start | Finish Progressto Date
Date Date Date Date
Implement 100% Automated General Coding
System (DressRehear sal — Sacramento and 05/98 07/98 06/98 07/98 | Completed.
M enomineé
Conduct Expert 100% General Coding 06/98 07/98 0798 | Completed
(Sacramento and M enominee P '
Implement 100% Automated General Coding
System (Dr essRehear sal — South Carolina) 05/98 08/98 06/98 07/98 | Completed.
Conduct Expert 100%6 Automated General
Coding (DressRehear sal — South Carolina) Vet ety Uty | CampleE)
Implement Sample Automated General Coding
System (Dr essRehear sal — South Carolina) 08/98 12/98 06/98 07/98 | Completed.
Conduct Expert Sample General Coding 08/98 12/98 06/98 07/98 | Completed.
Update_DecenmaI Response Fil e (Sacramento and 04/98 07/98 07/98 | Completed.
M enomineg
Update Decennial Response File (South Carolina) | 04/98 08/98 08/98 | Completed.
Purchase ammmercial off-t he-shelf softwar e for
Auto Coding Indusiry & Oceupation 07/98 08/98 08/98 09/98 | Completed.

Data Processing Milestones, FY 99

Estimated Actual
Description Start | Finish | Start | Finish | Progressto Date
Date Date Date Date
Implement 100% Edit & I mput programs (Census
Edited Filefor 100% data) (DressRehearsal — 08/98 09/98 09/98 10/98 | Completed.
Sacramento and Menomineg
Implement 100% Edit & | mpute programs
(Census Edited File for 100% data) (South 08/98 09/98 09/98 10/98 | Completed.
Carolina)
Deliver Final Census Edited Filefor 100% datato
DADS (Dress Rehear sal) 09/98 09/98 10/98 10/98 | Completed.
Test/Release Industry & Occupation coding system 0898 09/98 09/98 11/98 | Completed.
(DressRehear sal)
Implement automated Place of Birth geocoding
(DressRehear sal) 09/98 09/98 11/98 11/98 | Completed.
Teﬂ_/Release Residual Industry & Occupation 0998 11/98 11/98 | Completed.
Coding System
Implement automated Place of Work geocoding
(DressRehear sal) 09/98 09/98 11/98 11/98 | Completed.
Implement merge of Placeof Birth Coding results
(DressRehear sal) 12/98 01/99 01/99 02/99 | Completed.
Implement merge of Migration Coding Results
(DressRehear sal) 12/98 01/99 01/99 02/99 | Completed.
Decennial
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Data Processing Milestones, FY 00

Estimated Actual
Description Start | Finish | Start | Finish | Progressto Date
Date Date Date Date

Create Placeof Birth Coding Extract file 05/00 07/00
Update Decennial M aster AddressFile with

Master AddressFile . ——
Update Data Response File 0300 08/00
Finish census Data Capture Processng 08/00 08/00
Conduct Expert 100% General Coding 05/00 09/00

Data Processing Milestones, FY 01

Estimated Actual
Description Start | Finish | Start | Finish Progressto Date
Date | Date | Date | Date

o Adoreesrile @leain(® | o900 | 1000
Implement 100% Edit & | mputation programs 09/00 11/00
Providetab — Geographic ReferenceFile 10/00 11/00
Deliver Final Census Edited Filefor 100% datato 10/00 11/00
DADS

I mplement Sample Automated General Coding 08/00 12/00
Conduct Expert Sample General coding system 0800 12/00
Deliver countsto President 12/00 12/00
Implement clerical Place of Birth geocoding 06/00 01/01
Implement clerical Migration geocoding 06/00 01/01
I mplement automated coding | & O 08/00 03/01
Implement clerical coding | & O 09/00 03/01
I mplement Sample alit & Imputation 01/01 | 0501
:Ergiptle?jmlfirlt fSa(;rmsglr;]eiljil((il(’;(’;ﬁéal)mputat|on (Census 01/01 0501
Biggr Census Edited File for sample datato 0501 06/01
e ey adence(Samele | ogo1 | oaos

Data Processing Milestones, FY 02-03

Estimated Actual
Description Start | Finish | Start | Finish | Progressto Date
Date | Date | Date | Date
No milestonesto report
Decennial
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2.3.5 Data Processing References

Data Processng a Healquarters and the National Processng Center is suppated by the

foll owing planning documents:

Budget Submisdon for 2001, dated June 1999;

Updated Summary: Census 2000 Operational Plan, dated February 23, 1999;

1999Strategic I T Plan, dated December 18, 1998, pages 61-62, 93;

Contractor System | ntegration Support, Requirement Initiative DC02-9701, approved May 9, 1997; and
System Definition and Requirements, Requirement I nitiative SM01-9502, approved September 20, 1996

2.4.1 Accuracy and Coverage Evaluation

After completing the Decennia Non-
Resporse Follow-up ogerations, we will
condwt a follow-up survey for a rep-
resentative sample of housing units across
the nation. This operation, the Accuracy
and Coverage Evauation, will identify
people missed as well as people who were
courted in the wrong place or courted more
than orce during the initial census enu
meration.

Our results will not adjust appartionment
courts, as was the intention o the 1998
Dress Rehearsa Integrated Coverage
Measurement. The purpose of Accuracy
and Coverage Evauation is to produwce a
more acurate ourt than would atherwise
be the cae. The aljusted court will be used
for constructing new schods, for socia
service programs, etc.

We have divided this evaluation into three
operational areas. data mlledion, cita ca-
ture, and cbta processng; we have described
these in detail below. The Acauracy and
Coverage Evaluation survey is a refinement
of the Integrated Coverage Measurement
Survey condwted during the 1998 Dress
Reheasa and dscussd in depth in the 1999
Operational IT Plan.

Accuracy and Coverage Evaluation
Data Colledion

The Acauracy and Coverage Evaluation ceta
colledion is independent of all other data
colledion operations in Census 2000. Its
field colledion control comporent is part of
the Decennial Field Interfacedata ollection
infrastructure. This field colledion control
comporent houses a series of Computer-
Asssted Personal Interviewing control op-
erations patterned after current survey op-
erations. The @ntrol operations are:

Sample Control;

Asdgnment Preparation/Tracking;
Work Unit Check-in;

Supervisory Review;

Management Reports; and
Close-out.

We have divided Accuracy and Coverage
Evaluation data ollection into the following
two pheses.

Housing Unit Phase: during this phase, we
take alist of housing units and match it to a
census inventory of howsing units. After re-
concili ng the differences, we compile anew
list of houwsing units confirmed to have
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2.4.2 Accuracy and Coverage Evaluation Progress Against Planned Milestones

Accuracy and Coverage Evaluation Milestones, FY 98

Estimated Actual
Description Start | Finish | Start | Finish Progressto Date
Date Date Date Date

No milestonesto report

Accuracy and Coverage Evaluation Milestones, FY 99

Estimated Actual
Description Start | Finish | Start | Finish Progressto Date
Date | Date | Date | Date
Develop Geogr aphic Reference Fil e spedfication 03/99 04/99 04/99 | Completed.
Install Headquarters Accuracy and Coverage
Evaluation hardware, systems oftware, telecom- 07/99 07/99
munications
Install Regional Offices Accuracy and Coverage
Evaluation hardware, systems ftware, telecom- 07/99 07/99
munications
Review sample seledion 06/99 09/99 In progress
Accuracy and Coverage Evaluation Milestones, FY 00
Estimated Actual
Description Start | Finish | Start | Finish Progressto Date
Date | Date | Date | Date
Regional Officesreceve laptop computers 0300 03/00
Deliver personal interviewing data filesto
Headqugrters ° sty sty

Accuracy and Coverage Evaluation Milestones, FY 01
Estimated Actual
Description Start | Finish | Start | Finish Progressto Date
Date | Date | Date | Date
Create redistricting estimates 03/01 03/01

Accuracy and Coverage

Evaluation Milestones, FY 02-03

Estimated Actual
Description Start | Finish | Start | Finish | progressto Date
Date | Date | Date | Date
No milestonesto report
Decenial
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2.4.5 Accuracy and Coverage Evaluation References

Accuracy and Coverage Evaluationis suppated by the foll owing planning documents:

and

Budget Submisdon for 2001, dated June 1999;

Updated Summary: Census 2000 Operational Plan, dated February 23, 1999;

1999Strategic I T Plan, dated December 18, 1998, pages 61-62, 93;

Contractor System Integration Support, Requirement Initiative DC02-9701, approved May 9, 1997,

o System Definition and Requirements, Requirement Initiative SM01-9502, approved September 20,
1996

2.5.1 Telephone Questionnaire Assistance

Telephore Questionreire Asdstance pro-
vides the pubic with convenient telephane
aacess to general Census 2000 information
to help them complete their census forms or
order replacement forms. Telephore Ques-
tionraire Assstance will accommodate call s
in English, Spanish, Chinese, Korean, Viet-
namese, and Tagalog. Furthermore, this op-
eration will have awell-pulicized, national,
toll-free number and will be mnfigured to
concurrently service alarge number of cdls.

The Coverage Edit Follow-Up Operation
will use telephore cantersto cdl househads
from whom we need additional resporse
information.

Our overall plan for this telephore operation
is aquiring and implementing a fully in-
tegrated nationwide network of cdl centers
cgpable of suppating high-volume, limited
duration, inbound cdls from the genera
public aswell as outboundfollow-up callsto
residential telephore numbers.

The Telephane Questionraire Asdstance
operation will:

e develop and implement a system design;

e combine mputer-aided and live
operator services, including support in
English, Spanish, Chinese, Korean, Viet-
namese, and Tagdog;

« efficiently route alls (we are establishing
a seamlessnetwork for the all centers);

e acaurately respond with information to
callers;

e capture thetypes of callsreceved,;

e capture respondent data;

e prepare data files and reports, and
perform data storage and transmisson;

e report management information system
resultson areal-time basis; and

e establish a centralized referral system to
answer questions.

We estimate that we will receive 9 to 11
million cdls during Census 2000, with
approximately 80 percent of those cdls
occurring between April 3 and April 8,
2000. The table on the following page
presents our best estimate of the number of
inboundcadls by type and average duration
of ead cdl:
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Telephone Questionnaire Assistance Milestones, FY 99

Estimated Actual
Description Start | Finish | Start | Finish | Progressto Date
Date | Date | Date | Date

Award Telephone Questionnaire Asdstance

1098 | 01/99 | 12/98 | 12/98 | Completed.
contract

Telephone Questionnaire Assistance Oper-
ator/Computer-Assisted Telephone I nter- 08/98 01/99 01/99 | Completed.
viewing instrument spedfications

Receve final Telephone Questionnaire
Assstance/Reverse Computer-Asssted
Telephone I nterviewing/Coverage Edit
Follow-Up system plans

02/99 03/99 03/99 | Completed.

Telephone Questionnaire Assistance Milestones, FY 00
Estimated Actual
Description Start | Finish | Start | Finish | Progressto Date
Date Date Date Date

Develop Coveragg E(;Ilt Computer-Assisted 06/99 01/00 In progress
Telephone I nterviewing system
Conduct Final Systems Integration Test 01/00 01/00
Conduct Telephone Questionnaire
Asdstance (Census 2000 ey ——
Conduct Telephone I nterviews (reverse
Computer-Assisted Telephone 04/00 06/00
I nterviewing) (Coverage Edit Follow-Up)
Transmit Computer-Assisted Telephone
Interviewing data to Headquarters 04/00 06/00
(Coverage Edit Foll ow-Up)

Telephone Questionnaire Assistance Milestones, FY 01-03

Estimated Actual
Description Start | Finish | Start | Finish | Progressto Date
Date | Date | Date | Date

No milestonesto report

Decennial
42




USCENSUSBUREAU

20000perational Information Tednology Plan

2.6.1 Administrative Activities

The U.S. Census Bureau hes instituted sev-
eral management initiatives to more dfed-
ively and efficiently plan and implement
Census 2000.Thaose initi atives include the:

e Census 2000 Management Information

System (M1S); and
+ theBeta Site.

Census 2000M anagement I nfor mation
System

The Census 2000 Management Information
System s the officia source for al Census
2000information. Among the aiticd aress
covered urder this system’'s information
umbrella ae scheduling, work-in-progress
financial, and performance anomalies. In
addition, the Management Information
System will suppat cost modeling and aher
dedsion suppat software such as PERT,
Criticd Path Analysis, and What-If
Anaysis.

The Census 2000 Management Information
System is a loosely couped system con-
sisting of a Primavera Projed Planner pro-
gram and an information dceivery system,
thus providing an enterprise-wide infor-
mation system to accessthe data warehouse.
Data warehouwsing is a strategy and method
that physicdly and logicaly separates the
operational data from the decision suppat
database that is derived from operational
data. Datain a data warehouse overlaps with
operational data to allow users to perform
“what if” analyses and to view summary
level data rather than go into an gperational
production system to run queries. The data
warehouse, a two-tiered client-server archi-
tedure, will use SAS Information Delivery
System software products, including the
foll owing:

SAS/AF;

SASEIS;
SAS/ASSST;
SAS/GRAPH:
SAS/CONNECT; and
SAS/BASE.

In addition, the dients have the Primavera
Projea Planner product instaled on ther
desktops for reading the Master Activity
Schedule. This Master Activity Schedule
database resides on an enterprise Local Area
Network fil e server.

The Census 2000 Management Information
System’s data warehouse will be updated
daily with summary information from the
transnational systems located in the field
(Regional Census Centers and Data Capture
Centers) and Heaquarters. The trans
national systems that feed the @st and
progress data to the warehouse include the
foll owing:

e Master Activity Schedule;

e Operation Control System 200Q

e Pre-appointment Management System/

Automated Decelnial  Administrative

Management System;

Telephone Questionnaire Assistance

Decennial Master AddressFile;

Address Listing Capture Operations;

Accuracy and Coverage Evaluation 2000;

Cost Moded;

Commerce Administrative Management

System;

Headquarters Processng System; and

e« Data Capture Centers Management In-
formation System.

Every night, we will, with minimal effed on
the transnational systems, make summary-
level extrads from the feeder systems. As
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Beta Site

While not a separate system, the Beta Site is
a mgjor comporent and is criticd to the
successof Census 2000. The Beta Site is an
independent operation to test and asaure the
quality, completeness and security of soft-
ware, hardware, and retwork systems before
we release them for production. The Beta
Site is the central point for national Decen-
nial Census problem resolution suppat for
systems and qoerations condwcted in the
Data Capture Centers, the Regional Census
Centers, the Regional Offices, the Locd
Census Offices, the Nationa Processng
Center, and Headquarters. The three major
functions performed at the Beta Site are:

beta testing of software and systems;
integrating components and systems; and

nationally supporting decentralized sys-
tems.

The Beta Site will have a hardware and
software configuration that dugicaes and
acawrately represents the arrent operating
environments at the Data Capture Centers,
the Regional Census Centers, the Regional
Offices, the Locd Census Offices, the
National Processng Center, and Head-
quarters. The Beta Site's resporsibiliti es in-
clude:

e providing software testing for seaurity
compliance

e providing a facility to test software
releases on computer systems that are
identical to production systems;

e ensuring that new releases of software
properly interface with related software
applications;

e providing testing for the automated
release, acceptance and installation for all
software releases;

e maintaining complete version control of
all deployed software (application and
system); and

e providing real-time system monitoring.

The Beta Site serves as the center for
integrating the Regional Census Centers.
The Integration Center provides the
foll owing services:

* recdves Regional Census Center equip-
ment;

e stagesequipment;

e insgtalls operating systems, third party
software, and application software;

e burns-in components;

e stages oftware for shipment, and
preparesinstall ation tapes; and

e ships equipment and software to the
Regional Census Centers.

We will establish a National Suppat Center
at the Beta Site. Its functions will i nclude
the following:

e providing a customer hot-line service
supporting various decentralized opera-
ting units;

e loggng and resolving reported problems;

e controlling the release of new software to
various decentralized census operating
units;

e serving as a clearinghouse for hardware,
software, clerical, personnel/payroll, and
Management Information System prob-
lems; and

e providing real-time perfor mance monitor -
ing of decentralized systems.

The Data Capture Centers, Regional Census
Centers, Regional Offices, Local Census
Offices, Nationa Processng Center, and
Healquarters will each provide the Beta Site
with hardware and software systems repre-
senting their respective operating envirorn-
ments. Therefore, the achitecture and the
cost of the comporents are fully represented
in the other Decennial program areasections
(Data Processng, Data Capture, etc.) of this
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2.6.3 Administrative Activities Performance Measures

Since the Beta Site will smulate the
operating environments at the Data Capture
Centers, Regional Census Centers, Regional
Offices, Locd Census Offices, National
Processng Center, and Healquarters, the
performance measures described in the
precaling paragraphs (2.1.4, 2.2.4¢tc.) aso
apply to the Beta Site.

The Decennial program area has developed
performance measures for activities that
complete Census 2000. We ae ontinuing
our analysis to determine the targets for
performance status will not be available
until after the cewsus is completed. The
following table lists the measures we have
set based on various Census 2000 adivity
requirements.

Administrative Activities Performance Measures

Performance Goals

Perfor mance Measures

Target Performance

Administrative Activities:
M anagement Information System

To be deter mined; dependent on
feader systems

Administrative Activities:
Beta Site

Percent of server capacity used

To be determined foll owing
Evaluation & Verification
(EV& V) Report

Data linetransmisson response

To be deter mined following

times EV&V Report
Printer perfor mance To bedetermined foll owing
P EV&V Report

Timeliness of deliverables

To bedetermined from M aster
Activity Schedule

Trouble Report resolution

To bedetermined based on
Remedy logs

2.6.4 Administrative Activities Risks

Adequate funding to suppat Census 2000is
amajor risk. Major cutbacks have drealy
kept us from completing some projeds as
originally planned.

Hiring Census 2000 suppat personrel is
ancther areaof high risk. The computer in-
dustry is currently experiencing an unpece-
dented shortage of technical people. This
has driven the st of technical staff beyond
the reach of the government pay scde.

Rising equipment costs is ancther area of
risk. From the planning stage to the adual

implementation, equipment costs can es
cdate.

The maor purpose of the Beta Site is to
reduce the risk of system failure. The Beta
Site will smulate the Census 2000 poces-
sing environment and provide a Nationa
Suppat Center for al Regional Census Cen-
ters, Locd Census Offices, and Data
Capture Centers. System developers and
program managers will use the integrating,
testing, and suppat services of the Beta Site
to succesdully instal systems at the field
sSites.
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3.2 Decennial Program Area Infrastructure Progress Against Planned
Milestones

Decennial Program Area Infrastructure Milestones, FY 98-03

Estimated Actual

Description Start | Finish | Start | Finish Progressto Date
Date | Date | Date | Date

No mil estonesto report

3.3 Decennial Program Area Infrastructure Performance Measures

The Decennia program areainfrastructure does not have any performance measures to report.

3.4 Decennial Program Area Infrastructure Risks

The Decennial program areainfrastructure does not have any risks to report.

3.5 Decennial Program Area Infrastructure References

The Decennia program areainfrastructure is suppated by the foll owing planning documents:

» Enterprise Printer Resources, Requirement | nitiative PRM AP9701, approved May 13, 1998; and
» Enterprise Personal Computer Management and Acquisition Plan, Requirement Initiative PCM AP9601,

approved Deember 5, 19%.
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